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CGalileo is a Jupiter-bound spacecraft, built and operated by the
Jet Propul sion Laboratory for NASA. Launched in Cctober 1989,
the Galileo spacecraft can either spin its entire nass at a
controlled rate, called its all-spin configuration, or keep one
section inertially de-spun and the other spun, called its dual-
spin configuration.

Control of spin rate and spin configuration, attitude determ na-
tion and control, trajectory corrections and novenent of nost
articulatable parts on Galileo are maintained by the on-board
Attitude and Articulation Control Subsystem (aacs). Mst elec-
tronics in the aacs have redundant units, including its two cpus,
menory arrays, and 1/0 electronics between these elenents.

Budgetary and tinme constraints required that Galileo be |aunched
wi t hout the AACS software to increase its spin rate to that
needed for successful release of its detachable Probe and space-
craft insertion into Jovian orbit. This software was devel oped
and tested in 1991, and |oaded into both nenmories of the AACS in
January 1993, This In-Flight Load (IFL) was the first ever
per;orned on a redundant subsystem of an Interplanetary space-
craft.

The length and conplexity of the 1rrL and the interactions with
various fault protection algorithnms on board presented nman
operational chall enges. For exanple, it was decided to chec
both AACS nenories tor any addresses with failed bits prior to
| oadi ng the new software. Al gorithns unique to Galileo were
devel oped for this purpose. The nature of the IFL required sone
fault protection to be disabled, but the duration of the activi-
ty, due largely to the |ow 40 bps downlink data rate, demanded
judgnents be nade regarding how nuch to disable and for what
eriods of tine. Communi cati ons between the two AACS memories
dad to be ?fsabled whil e different software versions were resi-
ent on each.

One major anomaly occurred during the IFL.  Swapping AACS nenp-
ries during the activity uncovered an inproper initral value in
both the new and ol d software. This resulted in a high torque
bei ng conmanded to the de-spun section's articulatable scan
platform Initial analysis and |ater use of science instrunents
on the platform showed no adverse effects of this anonaly.
O herwise, the IFL conpleted successfully.




